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(57)Abstract: 

PROBLEM TO BE SOLVED: To form, at a low cost, element 
isolation regions each of which has a good surface shape and 
small area in the high-concn. region isolation by deep trenches 
in a semiconductor substrate and the element isolation by 
shallow trenches. 

SOLUTION: Gaps 9 of specified depth are formed into an 
insulation film 5 provided between a polycrystalline Si film 6 
buried in first deep trenches and semiconductor substrate 1. 
Using an SiN film 8 having openings as a mask, second shallow 
trenches 10 are formed, an oxide film 1 1 is formed on the 
surface of the second trenches 10, an insulator 12 is deposited 
on the entire surface of the semiconductor substrate 1 so as 
to completely fill up the second trenches 10 and polished with 
the SiN film 8 used as a stopper by the chemical- mechanical 
polishing(CMP), and the SiN film 8 is removed. Thus element 
isolation regions comprising the polished insulator 12, each of 
which has a good surface shape and small area, can be formed 
in the same process as a process of capping the 
polycrystalline Si film 6 provided in the first deep trenches. 
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k % f-^-4^r»2©ii o*MT4©r, *B 

rBrHJPtt^ < 5 OTO^> y 3 >#tt < . t&tkR 5 ©^ 
U0fc^£< StfttO^Unl/itt. S6iB13«r«JSE 

02©»1 OOWiMtlfTiiittlc. tOH^fO 

[0050] ^ccc, 03(b) cc^-rx^r , JSMt^ so 
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mi 3^Wt^2(7)«l OOgtffiSrfMfcT*. CftCC 

02©?gl occ*ji»r, 3@{*£^og| 

[0 05 1] 03(c) cc^-rxnr, WAtf 7 
^BtBC^Xyhiv^mO. 02©«§1O 

[0052] ^ccc % 03(d) cc*rx*i-c\ 02©m 
©±B«:ifti*»i 2^*a$^^ 0 *©acc. mi<om 

MB&tmmtC. 02 (d) . (e) CC^TXfi^JS 
iffi^^L 2a^6ft** : P»»««*»J«r&. 

[0053] cct. ^mtmm^^mw^&^m 
rnxmoftm** 02 <om 1 o t««Tsisr«4t 

SHiai 3&M&U *©a«:IMI«jl 2«cj:0»2© 
0*«ab]&trtROPMFK:ft&XjBl 3£Bfe£LT02© 

[0 0 5 4] **»*JBCCl5C»r«. 03 (b) 

cc^-rx*iT\ tftftie 5 ©^W L fcgfl#<h < $ V\K<Dis 

y=J>t^6ft&^e 1 3*M<tLfc»{C % 03 (c) 
tc^-rxsr. BMt«ifto/c3iei 3*->xyhx^ 

^e>r, 03 (a) cc^-rxg©f*«:, mmtcm*? 

ZZZmi 3t«Cfx?r^>y*«cj:0l!ftSUrfe<fcC». 

co«6©a*x^>y(^iutit 02 com i 

>i*Hi»tc|»*r***fr«:R3&rti«J:i». MJL 
ft B3 (a) CCSVTJiSftateCCtt, tfttKK5(9ffiH 

or, l ^^^i!5 ox ^> 

HJt*6«Btti!BC^«:R5E-r&ct«:j:0. *® 

i 3os^*H0i(cM£ < r«c&^r««. 

[0 05 5 ] (03 CDJtMM) «T, 3 © 

«H»«ttcoc»riBi!B , r*. 04 (a) - (d) R^'0 
5 ( a ) - ( c ) tt. **Jfc»MbZ>»xe***i**i* 
•T»rM0r'*^> o mi^tt^ffiroWfiESX&IQOfll 
rt»S3l«ctt. HlBkOTB2«c*J»4«WtBli;f»*# 

ur^©iftH^^^Bg-r^o 0 1 (ommB 

mcisVi 2>m{ti<> 'J3>B3 ©_b&C v MCC T E O S^^r 

[0 05 6 ] 04(a) j^tur, 
C 1 comm^Ciy g n >^{tM2 iS^t^> "J n>13 <b T 
EOSMl 4<fc*WJ0&iST*. 

[0057] ^ccc, 04(b) tc^-rx^r, »; y 

7-ftaOTEOSIl 4±fcU^ hvx^£>ft& 
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cc u tsMx ^ * > y cc <fc o i ccsr i o?g 

4eau TEosii4ii<tvy3>i3i^y 

[0 0 5 8 ] ^ccc, 04(c) cciK-rifir, sioi 10 

[0 05 9 ] 04(d) CC^t-Xgr, 

ftc 1 ±te# 1 0«4 %^K:aiabiit?3ft8?)fc+»ftJRff 

ftfcT. TEOSMl4^Xh^/^-r^{t^WtSMW 
B (CMP) *fl3l>Tfc«*;l>. 20 
[0 0 6 0 ] #C&t, 05(a) XgT, T E O S 

sis i <b ifiMR 5 & «;3>i6t ^war *bb 

[0061] jyr, »i©gai6»«ii5«tc. 05 
( b ) . ( c ) jc^tm-ci 2 cd« 1 0 htcfe 

JC, m 1 <DHSfi?B««:*5W 2 ( c ) -0 2 ( e ) *C 30 
[0 0 6 2 ] CCt, ^l^ttCCft«^j»f*SaoH 

®#£<D$?««i, ^yn>^{bIi2<bg{b^yn>M3 
iTEOSU 4£*J«fc#J58U ^TEOSll 4 
01 ©»4*^J5K*S^a&<D^X*±* il©!4 

jra i/ /c > y n ymi m 2i^>^>i3<b ««« 
[0 06 3 ] c c &x?mw Ltc&9m&!&tctei> 

r ¥^ttS« l ±cc*in«c^ y ^ >BHtJK2 <bg<b 
n>M{bR<D**JBfltbrfeJ:c*o co»^cc«. ->y 
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0, 01 (c) te^TXg{cfctt4^y:n>BMfc]«2 <t 

*»»3t«±B«:S«»S/ya>**8IS-tt, 

**XttftW««W« (cmp) *jBi>T*ft#tt£HS 
^y3>«it^. "tome mi<Dm<Dftmc<D 

St), 01 (e) &tf02 (a) - (e) CC^hTXfii 
[0 064] 

[0 06 5 ] £/c, ^«2©l^«f^RKg2© 

[0 06 6 ] a/c, *^«fflO»2©«ll*»l»*2 

[0 06 7 ] Sfc, ail^l<D«±a50+^ 

[006 8 ] Jgfc v «CT«:JBJS6L^2©IBo— S»*f* 
x«^£3*i-a>r, x^*<fc9»J»**c£**r* 

So 

[BB0ffi#ftl&9J] 

[01] (a)-(e)», *STOSiaoW20H 

^*(c«i**»«»Diijsxa©5fe. MfiA^y 

o»xs**n*ti^-rKBiar*4. 
[02] (a) - (e) tt, m i (Dmm&mttcffizmm 
f^Boiijixg© 5%, mi (om^mcommm^m 

[03] (a) - (d) tt, *»W<D»2 0«»JB»CC 

m2OD^^^u/c^(DSxg^-en j en^T»rE0'e 

[04] (a) - (d) *^(D^3CD^S^JBCC 
«S^a»(tS8g©KJfiXg©^%, ggt^ 1 (0«©F^Si5 

-r»?E0*c^>s o 
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ens ] (a) ~ (c) k. m3<ommmmim^mm * 5 

^-tkms-c^^,. 1 0 

[fJF^OKiW] 1 1 

1 zm»mm 1 2 

2.7 >; 3 >wam 1 3 

3 . 8 g{t-> 3 >jg 14 
4 $101 * 



C8) ^20 0 0 

14 

imm m 1 ©asaas) 
aHSfif a >k (* 1 ©am 

Sfl2©?ft 

RMUR (?2©ffiil) 
(H2©^S) 

TEOSI 
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7H> h^-is<DmZ 

F (##) 5F032 AA16 AA35 AA44 AA77 AA84 

BA03 BA06 CA17 DA02 DA26 
DA33 DA43 0A78 
5F048 AA01 AA04 AA07 AA09 AC05 
BA01 BGOl BG13 BG16 BH07 



